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(54) MANUFACTURE OF THIN RLM TRANSISTOR MATRIX 

(57)Abstract: 

PURPOSE: To reduce the number of photomasks to be 
used and to improve yield by making use of four 
photomasks enough for a lithography process by each 
specified patterning from a first stage to a fourth stage. .S 
CONSTITUTION: A iFirst photomask is used when a gate 
electrode 22 and a gate bus line 23 are used. A second 
photomask is used when a semiconductor film 25 which 
becomes an active layer of a transistor is patterned on 
the gate electrode 22. A third photomask is used when a 
picture element electrode 31, a source electrode 28, a 
drain electrode 29, a drain bus. line 30 and a drain bus 
terminal part are formed. A fourth photomask is used 
when a film on the picture element electrode 31, the 
drian bus line terminal part and a gate bus terminal part 
is removed. Four photomasks are enough for patternings 
from a first stage to a fourth stage. 
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ia*« 1 1 2W«fe»*S« (21) (O Ji®»c. Y 
W& (22) fcKy-hSffi (22) 

7>r:^ (23) «gA■^5xsts 

(22) aifSftl2y-hx<>^y^:/ (23) 
^^bV-YVm& (24) . (25) ISCU^^ 

^^Jf^^^SSk (26) ^HSlc^ftlSSi^S^s (21) 

itn£^-K«ffi (22) <o««ic*tis-r*ttE<?Di^fiojcu 
(27) «rjg«-r^ixmt. 

aUBW'C^:^ :x (27) Sr-^;:^i>lcL-c. 

^^/l^aiS (26) . (25) Sraiyf^V 

*6>iwfiirE^^^/u«aMt (26) ol6«36:«te^ 

(25) <oe«JJ:9t>i^«IK:)fc6^^^-^^Sr?^ 

iltrffiut^js^ ».^^r^> (27) «rM^*UA:«Jc, mt^^ 

(26) o$6«J^>e)^^c:Km$^vTV^;5ttrs^ 

if^fWSttS (25) U::T:tt«^tr»AU-C=i>-^^ h«« 
(25A) SrJI^fiW-SXai:. 

«^ (25A) «;::»ttUB.o-toJi-e5J^«l*ivsy-:xm 
ffi (28) ROtKWvmS (29) i:, KKw^vfgffi 
(29) IC»A56 KW>^/<;^7-f :^ (30) ^^J^^u 

#nBy-:^«ffi (28) (;iRdt6@»e«ici(rss)SS(4c^ 

«iv^T, i?!lBy— (28) JtU^SBKWv 
(29) d^brat^Wfcfitrca^^^^ h«tt (25a).^ 

I»^«2] mmmSii^mei (21) cq±S(;:^. V-h 

flS (22) t^^-hnm (22) IC»51^5^- 
^>rv (23) ^J^AT^X.mt. 

tm^-hW& (22) &UitrlBy-h-^^:^7^^^ (23) 
«r«5y-h«»K (24) . (25) Ax^'^ 

^^A^mm (26) «rieici(iiesQ9se (21) a>±icA 

tWB^^^/uftSR (26) o±lc4?e^wi^;^ h (70) 
Sra^^U BtsKi^w-:^:^ h (70) atfe-fSr 
fitrES-y- h«S (22) fc-tcoisg^aoaiaictt 
^i^u^jM. h (70) «rj»|?$tf 6.XSi:, 

✓N-^—^v^^nyiimreaKi^sui^;^ h (7o) ^r-^;?^^ 

«cC-C, fitlSi^ir*/i-»SH (26) 
m (25) «r-^^— ri:^i/-rsxmi:. 

(21) <oTmmt^ht/t^mH\.s ^ 
ffiy-hms (22) ^r-^^^jcuTSSie^i^^t^;^ h 

(70) tajfcU. ov>-cmifeUT. lSftEJ)?i^U't>;<f 
(70) ^^--hW& (22) — ^'Kir 



5xmt. . 
(70) ^•^;^^icuxS!re'?'-r^/^ftSiis (26) ^/-^^ 

— filUBy— hSffi (22) (OP5«gjc$>^itnB4t 

(25) €rSa4$-^-5XSir. 
tmi^i^:^hy<^—>^ (27) Srl»^Lfc«lc. fl^^^ 
*A^ffiK (26) LTv'^^aei|fc«(*:i&tt® 
(25) IC^tt^&^r^AUra:^^^ (25B) 

fifc-r^xst. 

(25B) K:S*EUJ.O^0DJbT^Ig$ney-J5^m 
m (75) Rt^KW-Y^^Sffi (74) i:. KKl^-YXSffi 
(74) lc3R;&J^» KWv-z^^^^-f V (76) a:«r)^*-r5 

i:tt>ic^ i&©y-;^m« (75) Jc»i$6®ii5««icift . 
casfrSrai-xefc. 

om^®^nmif^m:Xi^h^i^mmmm (77) ^stu^ 

[ffi^«3l SI9«lg{4^S;K (21) y-h 
m«i (50) hmffi (50) {zmmi'^y-^ hy<:^ 

7^1^ (51) iSr?^fiW-^>xet. 
IWay-bmfii (50) &l^-y-hy<J^7-<^^ (51) 

^y-bJtt&R (61) . 

(62) 43it^K*Xtt^§5f$r^t^mr:o#a®i^ 
(f^m (63) ^dinsSig^S^ (21) C0J:(CJ®|C^^:&X 

tm^- hnm (so) <o*e»ic^j5:-t-6(i«ort«icu 

(64) «r?gj*-r-5XSi:. 
IWaui^;^ l-x-t^— >^ (64) t:'^:^^K\.xmsSi—(0 
f¥&S^»m (62) i:«55a^-<ol^ftS^»M (6 
3) ^r^-t^-^r^j/u.. iWB^'^-^ h«« (50) <o±:J^\c .. 
RffS-^SXSt. 

fitJIBUt^;^ hy<^-.y (64) ftJeM- 
0*Sa*^»«cBat (63) .<0±JgSBK:>Ftt'&^«AUT3 

^^^^ h«« (65) ^?^«i-*xefc. 

(53) RXJ^^m (54) J:»)/i<5«^»: 

IB=»:^i^^ (65) lc»SbjlLo-t<D±-C5MtSH 
5y— j^^mai (55) itr^KWi^^ (56) a:. 

^^^Sffi (56) ICJ8d5^ KW-fW<;^ 7 (57) : 

»Ax^. Strfgy— (ss) 

fflSflcsrau jKv^T. Misy-;^®ffi (55) Rxm^z 

Kw-f v-iiffi (56) 3ft»brii^^^ajfcgafB3^^^^ h^tt 

saia®5S«^ic:#ieE-r6fitna^jRM (54) .srj^^ur^ij 
esii^ftsit^fis (53) \cx*>fBaL^ti^mmmm (s 
8) «-«ia**5xefci^$*nTi^^::ifc«^ati" 
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mdrnmLmimmmm ok. ss. 77) 

^®ffi$-e:5Xe(Of5K:. :±SirSt^S«S (32. 67, . 

78) irmg^T^xmt. 

itriBSSRSg (3K 58. 77) (0±k \fu^lyy<^»^ 
RXf^-^hXp^^^^tic^y^^xttl^Mc^^WLm (32. 
67. 78) «r3iy5^^^jJ^l.TBSPa«r?g^i-SXSi:. • 
mmHtiUP^iztXim^'-h^BR (24. 61) 
Tv^^g^^^lcisv^-CfiStrsy- hifeg^ (24. 61) 

ia*«5j ]Sir^Q^^«»:S;tS (21) O±<0^y 
-bmffi (22. 50) &tf|{rley-h^<:^ W>' (23. 5 

1) ri. »z:<oii*f|ffi*t»K (47) tBxcD^® (4 
tlrtsy— (23. 51) ofigSPl::j^Rfc$iv6y 

- f^<:^<ig^» (52) n. «ri£^i:<op*mmt«®[ 

(47) kJ:OJ^^$H. 

tit-y— ^✓<;^i»^SB (52) <^±<DttfiB®r:<o^®K (4 
8) Wt> fitrffi^— M6»« (24. 61)>>JbK:5^fiK$n6 

119*^61 «fteit^^fl«ttS (25. 63) IClip^^S: 
^AUXaV^i^ hM«.(25A. 25B. 65) 
XSti:. 3ffiXttt5flio*»fb«i. aiiffixriSffio^s' 

«riB^«j*w&ttiB (25. 63) * e>-rxeT?&5 ^ * 

^^'^ h«W (25A. 25B. 65) <0«j|«3^5Xl 0 

l9:it3B8r SWBMt^WWttJS (25. 63) iSUE^^ 

X-r02Erak:*e>UT*trffi3^'i5't^^ (25 A. 25 

B. 65) «r}^^Ufc«{C. KliaaV^^ hffi« (25 A. 
25B. 65) «>«aDSrt5fc?l^tt-fK:i?nB3>'^^ K^tt (25 
A. 25B. 65) (65) JSttK K l^-f Vfg 

.ffi (56) «:0^6C^Sr4*afci-<5iS^ag6iE«OW 

(25A..65) SrJ^^-r<5Xm36>e>^ iWBy— (2 
8. 55) ftimffiKu-f i^att (29. 56) ^J^rirt-^fc 



im^mi 0] gtrtBy-h«ffi (22. 50) (oewjc:^ 

f&t-^fKteOl^^EII^Illir^Wi^;^ (27. 64) ^ 

?gri^-f-etftlBXeWt. «Jt^^lfegUKfrS« (21) (DJb 

IMtU «rlByr-h®ffi (i22. 50) RX)^miR¥^hy<:K 
9^1^ (23, 51) ^•^;:^^icb-CK2Kv?S|u*;v?^ h^rS 
3ti-*XS-Cfe6cfc«r4*|ftt-r5K^3Sl. 2X«:3 

[w^^ei u mmy—hmm (22) ^iniey-hy< 

^9 (23) (DS«ISB»icfi^— he*I^^^:H©|fev^tt 5 
5i*ai» (22A) tttt»?5i;5i^»» (22A) 

<o±ic^^$tt^^tts (25) ri. y-^sa (28) 
u^KW"f>'«e (29) 3&>e>tt;^^ttlxv^6a>'^^ hs 

(25A) «r6^-t"agRlcr^^|cB»***v6ri:t4*ai: 
iffi^l 2] 3l^»»{4cS« (21) (DJbSlc. 

(ommmmm (4i) sr^bTm^aiiwicg^^ns^aw 

(22) t^mmti:y-hy<^7^> (23) 
SrJ^^SXSt. 

tway- Km® (22) Rxm^^- h^^jx^-r (23) 
i:m5^-hi&Mm (24) &of^««cBi (25) ^etffis 

WSIR (21) <^>±lC*WSf «XSt. 
SWa¥^«^fi[ (25) Oi:J^lCaKt?ffiUi^;aih (27) 

ttt^mUmi^&m (21) iOTffiiW;6*b*^«MtU. itt 
IB'^^- (22) ttm^— h^^^7-r V (23) 

StrffiaKi^at^^:^;^ h (27) 

*iwaa»ci:?). ttiSB^Ki^ui^;:^ f (27) ifitrey— 
h««i (22) tfilBy— (23) <o±jc»« 

flrta^K^^ h (27) — >^icat>n>iv>s5$> 

0«Sffi4^«:J» (25) «r^y^:^^-r6rtlcj;9. gft 
(25) «r»K$-frTiae^— h«ffi (22) t 
SWSy— K^-Xy^V (23) cDJilcai-xmi:«r#i-:5 

ca*^ 1 3 1 innay- (22) i:«iE'^p^- hy< 
(23) «rSffl$*^g?nBatt<oa?g«mffi[ (4 

1) Wt. 6t!f^E«|feg«:S;te (21) 0±ffiK:»Mfe4H6 
^'rXl^^m(OTm^ (40) fcl^— XST^^^-:=^V 

[0601] 
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' h y ^;^s^al3frrs*^feoefcftlc»♦• 
[0002] 

[fi^coSttgJ (TFT (Thin Film 

Transistor)) «rT f :!^«|i:Kab:fcJKS«^*/^ 
n.. -tO^^aSa^CRT (cathode-rar tube) IdZCM- 

Ba»<oW», ja«..fc<5v^ttTFTOh7.vi^:x^ 

[00031 -mc. h y ^-X«|cS^^Ufc«»OT 
F T«rS«JbKl»^S«^K:. Xjg^ffifc V"C«9 3t 

FT-r ^ y ^;^oaesro'fe^tt. ^-v>>v»»ks:« 

y^Xi/:^ hy/<ffi<OTFT<D«Keic:B-r«:St«i: ur 
rSL. f^;tr£ F. Fujiada et aL , SID 1986 DIGEST pp.29 
3-295 J^fcO. ^ir4A^3i5^^VirSOTFTiC 
BBi-^l^lf^ra^ft^ UTM0flitr£1^n^l - 2 9 3 5 

1 0 O 0 4 J H S 0 --0 5 5 tSfe3fe«5ft^ff «r«Bl-t-6 
fc4?)<^)XSM@flJ:*5rt^3Ly^^^;^ h5//5S<DTFT 

(A) tt^tt^pa. (B) rttX-Xlc«9»r®H«:^4vF 

^*^UXV^5• ^UX. ^$ft^a5®(a) IC*5V^-Ctt. fS 

[0 0 0 5] gilT. Cive>o0^^fiRL?5r365 6>KigxS 

x->y =iV.(a-SO **lii»ISttSi: UT«v^fci8;^^ 
hTFT«r:^>f;y^^^^iR^i: UT-^ h 

y^;<«ticEjiufcTFT7hy^;^T*>s. ^-f. a 
5 0k:^%^ffijc*?s*-ci^tt«Bi-6o 
(00061 JBIDI^. ^7:^iiz<ommm.m-^fii^ 
Stti±icTiK«r3gfiW--5. ov^-e. yy^^7-<-tt 

(RIE (reactive ion etching)) fc«rS«U ^ 
OTijBl^/<^— i=«VjrUTB5 0 00 iC^i^'fcy— 
K««i221tt^y-fx<:3t7^v (5feaaE^<;^ • ^-f^') 3 

(0 0 0 71 Sfejc. H5 0(B) ic^r^plc:. mc^y. 
y3i^(SiK) *»e>35t5y-hft»Bl4. B-Sid^^/ziis 
<4»s, S<fc;->y 3:^(SiN) d*€>>fc<5^-r*/w«aiK6 

«BIIS6^/<^-=:^^U as iii^J:5fc, 



(0 0 0 81 r<0^lC. :^®lCn* -a-Sid*^i:5®^ 
i:R I Eife^ra^UTSffia:^^^ hS7&WSttS5 
7tM^5H:, H5 2lc^-rJ:5Jc. r-iy^y^lc^ 

n*. roaic^ ^ffijcTiK«r?i^ja:r5. oir^-c. y y 

^7 y -< — t u y h • r n -fe Xtfet/lcy 7 
-^ai^.'^v-^ifcSra^U ^:<OTilS[S:A;^--y^ux 
a.5 3lc^-J-J:5Jcy— i^«ffi8t KW>«S9&af 
K W • ^<:^ • 7-f :^ (m-?-^^:^ • 9>f v) i o <rJi^ 

(0 0 0 91 9:121. y y^^y-fttffffcuxui^x^r 

>^ 7 >f >^ 3 0«Slc3c>-5 H 5 5 ic^i-y— h/^J^^ig^-ffl 3 . 

SrJ^^^o r O^lr, Affile I TOM (indiuo tin o 
xide) ESrJ^^rs. $€>tc. y y^ryy-ffiSSt LX 

rfclcJ:>)/^<OI TOKS:/<^— ^v^Lxas 4«c 
^■t-®9gSffil 1 fcBS 5lC^^— >x:<^«8^1 2*: 

(0 0 1 01 0^u/iv>a»«ffl«fe^^ 
U :rjx«ry y^7y^k{ffirj:0^i5^-::^:^^"r^£e& 

xfc^, JlJ?ufcxslc^ov^x. ><x7>ryo<£esfe<k 

( 0 0 1 1 1 r dx. • 9^ i^o^&^ibJcov^x 
saw Li: 5o —$BL\^.^<:^ • 7^ y|cov^x®^$it5 
^yL\mZ 6cn (1 0. 4W'>'f) 
(y— h : 4 8 0 ^-f V, K W-f 6 4 0.X 
37-<:^) U:*5V^x. -5^— h>^;^Wi^fi2 0kO» 
T. Kw^>'^<:;^y-< vri3 5 k 0£ilTX&6. . 

( 0 0 121 C<^if*l±v #^3^ hffi^^U'e^-yai^^'^ 
^^M^y- u tri? 3 vffl <t if <o J: p lc/hM<o t (Dlcoi^x 

<DJ:5*lc*ScDi<oic:ov>Xf±S**JKL<<c5. * 
^5^3^55^ t UXVN6 J: 5 JfcT^- h • ;^^;Jtf- K^o 
TFT«3S<oa^, -/-h/<X7-<^^.<o:frit«««Lfl:lc 
o(r>xs*tt«uv>oxfc5i5. <Dy-h»»JBoT» 
loS: 6<oxJ^< 2i c i: *«X# V \ . ©y- h/<;x 7 -f 
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(0 0 1 31 ::<?5J:5*(l3HtlEGa-rs;fc:iC>o-^ai: 
[0 0 1 4l T^—h - :^^:if--vm(D^^ K 

100 1 51 

mmii^m^t^ ^ t-r^wm] H5O'-0 5 5lc:ov^ 
10 0 161 ujo^ujtejft^b. fiwaa>-®<ow^r*^'^c*5v^ 

[0 0 171 Ud^U<i^d5&ra-Sit n* -a-SitOffl® 
[0 0 1 81 ^it. ©fcKCTtt. a-Sitn* -a-Sit 



[0 0 1 91 ft?>lc, (DJcMurn, m»»ffiKW:. T 
(0 0 2 01 bd*U<t;65iE>v ^«<OClt>:ti5fedtffiXm 

oT. -tioBtti-rs^^^fi, yy^77-f-xm-e 

(002 11 

>23«r?e^-r<5xmfc. Btrsy-^mffi22itmsy- 

Xlff^ir-*A«a|jBS6^JSlC«IfeSW««21fl5±lCri^ 

6. 6tlK^^«:|S^25$:3iv^:^^U ^blCitlK^ 
. •^^/i^»iS26<D^$B36t«fia4^«»:S^±JS25<?5««J:9 

/'?^-^^7Sr^*L:fc^|c. eiffi^-t^A«aBl260» 
«A*b^ffi3i;iJ»W$nTV<^«Jie^i«SttS25lc;F|rg 
^S:«AUT3>:5r^ h««25AS:H^rirt-^XSt. S 

ffi«25AS:3i5,^:x-/{cJ:DBfe*-r<5XSt. 

«afi»mK*^c>*^®iR®S3i^i^ffl$-e:5iei:is 

(0 0 2 2r^teri. 03 9-'H4 3 2^»»(l:S«21 
0±®|C. hfSffi22tg«y— Ht«i22lC«iii-^y 
-h/^;^^^:^23Srj^rtW-6Xet, WBey-haS22 

^«tiS&^25&t;t^^;^:/v^aiK26$rJeicg>|Ea?gs« 
2io±ic«Ki-SXS^:, iaiB^-v-*M!tSIK260±lc 



j^^Jmi^i^^ h70Sra«L. «:Ki^fBue^^ M0*» . 

K70Sr-^;^^lcUTSrt2^-tJ|t-rt^aBBE26«r/^^— 

y-;^a8i75Xl^ K i^-f :^mtii74 . K K u 
^ >'««i74lc»36$ * K u-f ^'^^^ 7 i: ^matrt S 
t t>ic, ItjSy— :5^m«i75K:»d5 5®^jytfct{riMI 

«ffi77?^^Kdl$■fr^xe^:^$'&*i^TV^'5i 
[0 0 2 3] @4 4~®4 9lCf?«^5^5 

m^mmx(o±jiZ.mc^t ^ x^ t . ftreay- b ma 

AUXa^-^^ h««65«r»Bfci-*XSl:. 

65«:3iy^Vi^lCJ:»)»*-rSXe^. 
lci:9^£$tt517»f&«i58^9(m$*^$XS^;dSd^ 



(00 2 41 a2-B9|cW^^5i:5k:,..ffl 
tS@^ffi^tC®^fg€i3K 58. 77S:Sai*-e:-5Xe<Ottt 
JC. ±®lcaiK^SJa32. 67. 78^J^^i--5Xmi:v Ifl 

- ^/i:x^g^a5^:(r*5l^TMl^fi3^aK32. 67. 78$: 
^y^v^UTMaS^rJgfifci-^X^i:. iftegflD^rt 

[0 0 2 51 ^fctt. @3 4--!g3 8 tei^H/^rS J: 7 

ic. itre3^i^McS:e2io±oi»£^-hSei22^ 50 
»ffi47t i^x<o^S48d^e>^5r '5»X<Das«^^^y<^- 
23. 510«gt5iC?^J5g$HS'5^-h>'^;^fiS^II552f±. sitie 
»XO®^affi«'S-K47lcJ:i:)3f&fi8:4H. Ky-K/<^ 

«8^tt52<D±<^>iaiB»x<D^ag48wc. sae^p^ 

*i-««tfiaxmJC*5V^TI^^*cM^*^it6Ci:«ri|t«t 
(0 0 261 ^^r±. 01 o*c0g^-^6J:pic. fna*^ 

A. 25B. SStr^j^^SXmtt. 3{ffiXri5ffiib;K3R<b 

[0 0 2 7 1. 1 4 lC«?3^rr6.J: tJffiS 

B. 65<OjB«ffid55 X 1 0* -5 X 1 0^ * /cm* <0 

i-5J;5lc. ttrffii|i«»:?£t4S25. Bs^ttrer^x-^o 

SraiCS^U-CtfrfgaV^^^ hm«25A. 25B. 65*?f^ 
fifcLfc«lC. t(rffi=i^^^ h^^A^ 25B^ 650SS 
Sraj*^ic«(ria=»:^^i5^ h««25A. 25B. 65<oJtlc: 

[0 0 2 81 01 5ic0g^f 5J:9ic. itrffia 

h«i«25A. 65«:?^^i-6xmd»€). m^y^:^ 

<o«lEffl»»«riia[r^xe*-C«:. «tt»H53t<o+-c 



d*e>3t«rfia«L. mtv-vwmz. soxtwiney- h 

[0029] *fcri^ B2 0— 02 7lc«^i-5J:5 

[003.01 ^tLXt^ ®2 8-^03 3lC0il^c^5J:^ 
«ffi222ltf&5l2y— h/^;^^>r :>23^« 5 MfegtR 

dim^. taiss§9i&»tt^aEe2ioT@fi![;&>^3fe^Mj»t 

s5^»c^i-«rirlcJ:e>, eftia=Ks^ai^i^:3^h27^»3fe 

S22 4: iftiEy— i^x^x >^23<o±ica-rxs t ^^-r 

[0 O 3 I j T^fcttt. aieir'- KSS22^i(«ay- h/< 
-:^7-YV23^»3a$*SfiitI5ft«toag|g|®R4m, 

[00321 



(0 0 3 31 &<0*^5gjcj;at*. aW»6aK«: 

y ^^^©aiigxmcoy y^77-f— xmictt^sive:^ 
[0 0 3 41 Ufc^JoT. '-Tf-y^ 

(00351 

j^yKOTF T-^ h y > ;^o^Hil5lBBfr0 1 KiS-^V^T 

BI^^^SiL, -t^<OKW>^riKW>'^<>^7-f>'DB 

*6>k:, -tr<oy-;^ri®*«ffiPXIc8E«4 
[0 0 3 61 y— h/<;^^^>GBt K^-f V/< 

0 2 -0 9 tt. :*:%f«<om-lliS^««:»tti-6^«)OX'. 

Si5Mic:feft 6 T F T h y ;^<o5aia^aTfc y ^ 

0q>(A) lil^a^®, (B) riX-Xlc:»5ttf®^^iwp 

[0 0 3 71 0 2IC^-f-^"C<OX@«:Sl^i-5o 

Wi»»»:3&^b<t^Sfe2 1 ±lC^$«Sjjtlf 8 OnoOTiBI 
«rJl^riW-5. y y^^7:7^ftlB^U-COl^t?^h7^a-fe 

R I E^«raffl-r6r tICizOv i»X®-C3^fifcL^nR. 
2 3 «rJgfi£-»-5. 

[0 0 3 81 ifcic, :?ijtf;^«iH^i:i-;5:/9X-^fls 

^fttt^ftft (plasma chemical vapour deposition:? — 
CVD) afeSrar^-r^rilcJ:^. JiC*l^^r£4 0 0nn 
OSiN **fett6-y-h«6fi«2 4i:, i^SWJttfl Sum 



OniiOSiN *»e)*-5^Y^/u»SIR2 6 
10 0 3 91 B3lc^i-*-COXS«:ttW-f-5. 

2 2*0 t>«d53»v^^-r^/v^SK2 6 «:SI-rfeS>o^< 
^^^t>oi^t?xVK2 7«r3l^^fer5« -tux. 

X Hgl2 7 03i3, ;?;6>e-?:Ort^lCi?->< K^y^:x^aJ 
T t ^ ^ 5 ii* it V ^ J; .5 lc«i^-f 5 c i:. Lv \ c: 

[0 0 4 0 1 04 i^i^r^-coxs^tt^g-r^o 

[004 1] cco^:^^tt3i5^^>'^oBaic, ^^^/i^ 
-hl6e®2 4 3^^W$tv^;^. r^,!*. SiN K^SrP- 

.vv ■ - . .*../■ 

10 0 4 21 AfrWicrt. f-^^A^wmz 6 «r«ricl- 
^siN ^^-t^m^. s«2 lotas^teOMy^-*- 

(SiH^. NH3 ) 0 9*>OSiH4(OiS£fi«:^^/h$<1-6, 

[0 0 4 3] ;!i:*5, 3^Xm. iP*>. '?^'^^/V^aK2 6 
K-3isr5^>^fi, ^ir*/w»SBK2 6&tratt 
jS2 5^7«'9'ttK:/<^— c=.:^^UX**bfToTV>jJ5*5. 

aK2 6<o;5^S:feat>36»fe^*tt3i5^'^>'^^U ^<0^<9 
hK2 7^'sr^j7^i-6«^2 5<o^:&tt 



V- h fry- h t&»R 2 4 jxlcfte bt:*;^ < 

[00441 »cic, @ 5 (c^-^^-c<oxms:Si5^r 6. 

Tfei". wi^;^hf«fS««t>icw-:^>^MK2 7SrSSSLTCi 
n$rMt^LT**P>, (PH3)4-^tf:«f-xoac® 

*^b'ttsmg3>'^^ b^^2 5A^j^riw-a. 

^m&t^^\L^m $>"CV^:6 P -C VDgSS: 

10 0 4 61 *>/i;9^ic. tr^^^^5Mfe^«^ 

•t*6fc. 9c<03oi5fe;5, 

®3i^<o5iqf sptRMP - C V D$ltl*l::S««r Ai^TPH 

1 0 0 4 7 1 (g>09:ttf. PH3 tH2<DS^;«f ^01/7 

— WfcbX4$§8SB6 3-l 94 3 2 6-^«S:#M) p 
10 0 4 81 -t<OtelC. f^^4^/V'^«»2 6*>bBWb 
/i:fllttJ82 Skin" 3>«Sr^UT3>^^j:^ 

<CV>. . /i*5.: Sffia ^ \WSL 2 5 A^<0^|lM&«A 
^^3^>V•t17— -CfTofc4fr&K:tt, 2fc<OXSfc»6t» 

[00491 SiiJi. S6 K:^-r*T<oxS«rRiWi-*» 
W^tf8 0iio<?> I TOKtli:$*52 OOnuKDMoJSSrlSI:: 

y y^9:7-f-ttWoV' 
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d» hWR XAt iS^ Srffl V ^T7^^ X^oc y jgA 
10 0 5 0J 4*5, »S«lcj:6^^-i^^s»t6rt 

l0 0 5 lJftV>T. -^OUt?;^ hRj^-TjJt^r tUT. 
ffiav^^^ hfll«2 5 A<o^«»»^ral5/^:^^K^i-t• 
too 5 21 K±<oxS«rai«rfclcJ:^). 1 TOKWfe 

07. 8, 9ic^i-*^i8^-coxs^si?a 

3 O OnmOSiNsft^^/j^aftl^B 
K 3 2 ov^^, 9 y ^7 7 ^ -ttfSJcisrt 

[0 0 5 41 wttlJi^D^ S»fit»K3 2«;gf*<o?^tt 

3 0 0-»t«rilUXV^<5MoR;&5-t*V-en«m*tL-CV^ 

9-^X2 3«r^^LrVN-5Ti®;ft5^W$*V-5. 
- F^^^©-CliSj*ftaiK3 2 oteicy- 

2 4 t3iy^:x^u«itHrjr*e>*v>dK tWBxs-ra 

91bfeJ:5Jc. y-hffeg^2 4lt7^{b*^K^ai5. 

[0 0 5 51 -tC-e. 't<^)aiC, CF< ^OaSr^tfJSlg'jtf 
^*:t5^^>jJ^:«f;^4:-t-eCDE (cheoical dry etchi 
ng) $?aS:ffiV^fc3/9X•9' • ac5^5=•y^ac^]g^•j-5- 
t IC X D . ©SRfSffi 3 1 Ji<DMo»^ , K W-f W<;^ig^ 
«8lc*5rfSlloKi:y-h«ffi2 4«r»*f 6. t)/J:J5»^ 



Ti:5»^3:t5y— MMi2 2 fc»L-C^:/f^y^u- 
[0 0 5 6 I l5Saxm<^Si5^d^b5gb3&*T$>Sit, ig]^ 

Hi 5. a2-®9lCoV>rift5^Llfcm-|lft09Tll, 

[0 0 5 71:*^, <Di TOHo;^p^-c«^*nfcKW 

Ui^xh-^:?^^ nZ-y— |.<o>^^^— 3iy^, 
[0 0 5 81 mretr±ifi*ic. H9lCl^-r^-h/^;>^«B- 

m ic^jrtsy-Mae^sres^-t-sxmiJfe^sfctto 
(b) :<cfieg<^)a^2^*te«?g<oift5g . 

2 5 ASrJ^fife-r^^&i: UT. 3oiD»<D K-bT^^^tfe 
[0 0 5 91 UA>V> *:®<035f^xas«^^ffli-6S^ 

Affile J:*t«* aH4<l:i-5fc«><Drsi-/ViJi^5!^*5 
fc«e>lc. ^<Otaft«I»36$WIR4ii;5* 3 0 01C& 

(0 0 6 01 miCj^UT. WV«S(OP~CVD^ 



:/7X^CVD3SaS:ffiffl-r«* coHBtt. 
(Dt>lc-»o®8iP 1 . P 2 SrffiS-rs i: t^ic, 

teP l<?3±Ki^ff rt. ^HIri:D;tf7:xSS2 iSr 
3BJ}»LTS«iaS«r3 0 0t::|JXT> »«U<tt2 0 0*C 

— 25 oncicBrjrrs. 

10 0 6 11 »S^PGO^>^>;^fx^^SLV^r^r>' 
/^crt«:»ffiUfc«lw^ T/V'='>':«f;^(Ar>i:4^;i:7-<>' 
(PH3) o?tBjd^:<f;^Sr^^^AnG I d^bf'-YW^Crtlc 
PH3 <0«ESmrlC*tLT5%aTI:i-5« :i 

-;^lCi-6fca-SiJ:0/i.<5«ttB2 Sd^aL-z^v^Stv 
[0 0 6 2] ^fc. ;«f^ff:*tt:0. 1 — 2. pTorrtb® 
£ <Djg»» l 3. 5 eUHz . fti^fcliSr 1 kWgtTt 

ur. mffip 1, paoraicr^x^^-^^^-^^o c 

hfl«2 5ASr«riWSh* -a- 

tfHJa <oaEftr±Artc:^*UTO. S'^t\.xiS:^mt}t^ 

[0 0 6 31 -tUX^ :XfXffil. OTorrlCUTHSK:^ 

^/uSLoafl-friiW/TL^s 0X2 oTfcSo r<DJ:5 
[00 641 ":/7X-5e|CJ:oX5g^U:/t«H' 

[0 0 6 51 mkM. 1 SpAiDa-SiJl^/it^Sfiftt 
® 2 5 C0^fig$BO®ffi3 ^ h^^2 5 A-^-o^r/yX 
^ K-t'^'^lci:^ K— Xfit T F TO:*->^m8tt^08g 

<oS«^$^^t. Eai 3<Oi:5lc/jjr), K"-tr>'^oRI 
<0:yxffi*j6il. 0Torr<O4&^lcrt:. K— Xfid^O. 5 
X10**--l. 5X1 0*VciD* OttfflXTFTiO;*-:^ 
Ittts&SjnO. 3-^0. 4MA^S<?:cdiftK •^Jxfil^O 



«fflTtt*<0:«->mar±te<35£o/S:. O. 3Torr<0»& 
K— XS^^O. 1X1 0^^- 1.0X1 o^Vcm 

[0 0 6 6] r^nfett, f ^^/HBW^:5"^*A«LC0 
S»]^^3 0 *iin/3 0 Mm. MaE$r3 0V, 

J: 0 ^-Ct -5<Dt?.. -to Kr-Xfi£ K-V^ V'^^fflO 

M»«rll«r^>C>^ r a 1 4 o (a) xcm-ii 5 * 

(0 0 6 71 K— XSWL, X^X-r K-1:r:^^<O»0>:«f 

/<fc2:r^>. ;«fxff35ti. aTorr<DS^Jc:ti^ 
>S5<>jC<5 Xfto. sxio^^-l. 5X1 0*V 

ClC^fetbT. :«f:^JESrO. 3TorrJCUfc^C5v I 5» 
[0 0 6 8] »A«*SrO. 1 7W/CB* fcUTT. 

d5;S</ir6«»Se)tr-rJr{tti^ ;«f^m;^ltorr-Cl X 
1 O^ ^--7X10** /cm^ tJCfc^* .5X1 O^Vcm 

(0 06 9] £JlJi«:. TA^dtiyiJ:K^^^^\z\^Xit^::^ 

tCBg Hfl <DJ:.5<fc3|ffi<ojjc*<k«b, ^VMiBF^ oO: 
535r3fi5075^fl:«?«rMv>Tt>J:<. ::ttlcJ:tuf. « 

:^>5r j.^^ 2 5 A«: p Sft^S^ 
10 0 7 0] ttife, JiBBUfcaM-CHt2|^X7-< vfc^FS 

7k3?4bte. 3ffixW[5ffi<?>7yfl:^fev^Tn**^tt:tf 
xt5f=«tt;«f;^i:<Da-&:<fX"C*>ii,WfJ:l\ 3ffi<0;Jc5R 
«V>Wt3ffi<D7y<fc«*r«V>Hrf. SffiaV^^ 
h«^2 5Attp®fk-r*. 

(c) *:«w«>»3saji«<oa9g 

•CWWb;fca:5lc, S«^p-cVD«Bi*fc:5^/<5^^ 
ilSic»-rsssic. a^si J: 9 3^ 2 5 <D^f6^:A:5ei 

[0 0 7 1] ^fL^mt-t^ft^VCtXs «ttS2 6<OS 
aiCaV^^ h««2 5A«:Jg*UT*ie>y-^^- KU' 



S«»3*Pjc«:«S3priB/*i^ir y ^ S 1 --S 6*5-t:iL^ 
10 0 7 2J l--C6ICr±(^a05tf>^.Sr 

H2r±. »^aSC2rtlCJ&r)«•rfbi^fct-^5r^.^L.T 

(O0 7 41 ::<D3^s^^ffiv^T04. Hsic^-f- 
ic, ^o:>;«;7;^a<£2 i Srfti^^^P^^c 1 rticttiSi-^. 

[0 0 7 5J -DV^-e, ttiZk^mC A P 0:>i^^ 5^ ^ S 

1 n«rigcr-t<^>rtWS:«EEU:fe«jr. -e<?:)ffi P^KcOv- 
Ys^^ S i.«:.§ar^r:<f^j3t5iR2 i *^*2a^c 2ic» 

;«f7:5^SS2 1 ^ 2 o ot:©aic^<ii;to«^'r5o 
ic, »jaSC2 0tijp«l<ov-ry^s 2SrHv^T;«f7;^ 
»«2 l«rP-CVDSia©RjS:^C3rtOTfl!l<o«ffi 
P 1 co±K::«e^^. -t ur, -5:<DTot-j^H3{cJ: 
0;<f7;^S«E2 1 tr3 oot:^T. *J*L<W[2 0 O-- 

2 5 O'ClCtofR-fS, -tCOl^iffiOJI;^*©. 

ft«««rW«If4. $e>i::, 13. 5 6MHzOitt^»tt 
(00 761 r;:i-c. T/i'=':^€r-<-;^icUT>h;^>^-< 

:^«r.o. 5%aES-ep-cvDi5e[*9ic^Au -»<o 

«ffiPl. P2<oraiC3B&*-frfc:/7X-^ICj:oTa-Si 

fi&^2 5©^ffixr±fe'»>^^l»^2^:^fe^;^^^^ ^^^^^ 

4, C 5F^lCllg(C|jSr33lUT« S-"0;i^y'«5f^J6at» I T 



PN4. N5*^fer/i'=/>';«f;=^4'^A-*-^. 
[0 0 7 7l^^/NV^Si®lcJ:<5fi£K«r»iL^f|lc. 

10 0 7 81 «±<o J: P— CVDigB«rfflv>fe:/ 

10 0 7 91 rixbofe*, ::^7X-^K— trv^o^fe 

-:?'*Hfca-Si«<±S2 5^::fe^+jc:i5&Lfci>i:|c. ^ 
<o^®«re®:7 (BHF) »ati;::J:»>i!fe^j^UT3&-e> 
«ffi2 8, 2 9«rmU;fe:«*i, BHFS«|cJ:9» 
i^i*lcmffi2 8. 2 9«r^fiKUfc©^t«rlt«H-* 
K W ^^fS^t K y-f >«K<oK«rt@ 1 7 O J: 5 

(0 0 8 01 Z<Oi^ML. fi&ttS2 5<0f|ffi3:^^^ h« 
«2 S A$:7 5'S^«l31U/J:v^**5TFTO«F^4365Ja< ft 

vxwt^ y V h :^iw J: 0 fl&ttJg 2 5 oiS®«rPP< ;i t 

(008 11 @5lc?5%UfcJ:5<t3>^i5'^ h 

l:5x^-r h:>^5/^x^-^*«:/7X-^«i3S^jcJ:o. 

(0 0 8 21 tzx. :^7X-vcvD^®icJ:9 K-tr 
:^^*^T5iaic. *^:/^x-r^^^jaa5/fes^xfiftt 



10 0 8 31 afc. iMT^®OP-CVbS£SO®S[ 

«^sv>fc»). *v^w:. p-cvD2eisota«*c^-r 

S2^iSmaSr 1 MHz£XTOfliJ^J&lc UT J: v\ 1 MHz 
(d) 4:%l»O||4|ltt«i|0:)EIti|^ 

J 0 0 8 4 J :*ciaftWr3:. 02-09 jcoV<T»W \^1t 

m 1 mmmxtx^ @ 2 jciF^t? ixm-cy- 2 2 ± 

IJi.o;^?^, h«S 2 2 J: O t>«3i5»EV ^^ Y*/^«aK 
2 6«rai-fc«)<0>^^-:^«:^oytl^^^;3^ hK2 7 «r» 

[0 0 8 51 CKOSfS^rri. m^2i(o±\zTm 
h«ffi2 2Rtfy- V2 3^?^ 

e>^^6^^2 5^ SiN d'^e>^^'&^^^A'^iK2 60 
^*v^*tHt3g*$H-CV^6<><^i:i-5« HI 8lc 

[00861 ^^^^A-^mZ 6 jK^^BICTKi^ 

S<0:7:«-M>i>;j^hR2 7 4ra*Ufc«»c; 
2 2 4:-^— h>'^X^>rV2 3«:-r;^^^;iUT. Sffi2 1 

2 2^y— K/^x^^v'z 3<D^mzf&^xm^iSi(om 

^2 7 0.^^— V'j^t^^Jx^. 
[0 0 8 71 iCt:^. miS\ZtXZ^:th^^i^:<hm2 7<0 

^{zz7:t h^;^^ 3 3 «r®v^T«e^»o«3tSrtT5» 
lC*5lt t <0|Sj«l<03: 5^ i^^lRffil-s 



[0 0 8 81 yst hui^:!^vm2 7<omiSLi:not. m 
2-09 \zM. hift^Bi iii&w<^>&& ^ ittS! h 

^«^^*5, SI sxti^<ouy:?^ hy<^^>1^^^ihX 
v^>iv^fc«), SI 9k:S-:5v^TglW"*•Si:. y-h®ffi 
2 2^/<^— >'«[li:7:i- u^y^ M9o:»<^— vfiS (6P 
fi§^ 2 5 tri/^^— :^T?fo5:7;i- b ui^;^ hKo 

[0 0 8 91 »:iz^ ^isiz^^xtoxM^^m-r 

'fitlffiXm-e?gfifcLfc:7:4- h MR2 7<D/<^ — 

.&m^^zt\c^v. ^r^/^mm2 6tni^2s 

(0 0 9 01 :^^'^^l^htVX^y{t;;mf&7^:^t^9^ 

j:^>, i^i^>^h!R2 7^^\.itvmx^^^ji^mm2 

6o^^S:i^-Y K^is^'^i^y-rs. i^i?^ ffSBK* leg 

[0 0 9 11 ^^^/vSLtt^^^/visa«K2 
6 (o«ic* u< . y—^fSM 2 8 K w >mm 2b<o 

^>i^SBR.2 6 t <oa35: p (R^&co^fc-^fiJ* : 

3/imX2) -Cife^^HS, a-or. ^^*/^ftL2lt^ 

<0 2«<o|a3ftS4^->*Gi:/i*. cc:)y-hSG«r/h$ 
(0 0 9 21 :L<r>m2'^m\zx^itw^\zn. wffisr 

<iii^t\h. ^(O^ltn^- hfi;ffi2 2*/jN§Bfl:LT» 
trt-S C h *5 -Tffi-Cfc 0 . y— h^ftJciEBi-^iStfJi 

ttov7 h^^ai^rs. nfeoTs ;^ • y- hwos 

(0 0 9 31 y-h«Sr4. TFT*$:d-V(OBlC, 
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[0 0 9 41 TFT»c*^rt5^ir^/^So:*riftifc*5its 

[009 51 { e ) 5 ll%M(DR9i 

-HI 9^cJ3v>r^v^fce^fcp|a^rjtIg$5^^lft^35^ 

?fca2E«r2)0^fct>O-C*>S. y-hm®2 2i:^r'-hy^ 
:^ y ^ 2 3 ^ <oaj#ft4>Sr)SB < ft •) - i^lc 

ri. 0 2 ic^i- J: 9 ft; S« 2 1 J:«cTiiK;6* e> J5: S 

ICSiN :6*^,^6-/r-hl&»»2 4, a-Sld>e>«J6»^ 
2 5, SiN ^^^^t<5^i'J^;/V»8aS2 6 0^iV^n36SJg 

[ O O 9 6 1 t »5||ifi|«|c;^lt:5^^ 

^-2 3 i:<Dai^a4>K::ttDa;5>^ffl2 2JLimAt^ft^ ^ 
UT. •^(Ott9a&:!^8B2 2 AC!>«L3 »*y Hi SRXm 
1 9lcoVNTR^Ufc«4SI260iIiI^«jc:.?lPffiS3tic 

S«^2 6 01^^K3ly^X^5>^L2 tLT. La <2 

[0 0 9 71 9y^'^y^-msic:^if^^ui^^h:fa 

"C*^e>. »0i2^a2 2A«r<>-:>-$^— hmai2 2tftW^ 
->'-h^<x9-r>'2 3«r-^j;^^i:bT, S« 2 100^8® 

[00 9 81 :L(oi:^lz^^t. m4^^mtmm\z^ 
h 2 t h-'<^ 7 >- 2 3 X3t 

O. Sitm—l. 0MinfeSf»3iBSlC(e»^fcofc:7;r h 



^^A^m^2 6 tIStt® 2 5 ^^*tt3:y^>^'^^ 

2 3 J: •? t>«*«3»i^«K:/<^-=>'^r-f-6^ 
(0 0 9 91 ^r/^^vh^::7y^b!k«tt» 
3iyf^:x:r«i:-i-5t>at3f h^y^vr^feSrSffi-f js- 
iCfcVxTB:. L3 <2 (L, H-L^) *5^#«r«oT 
VNHrf^ FSffi2 2(0±(D^^4iA«aK2 
— h/^;^^W'i^2 3 j:Of^^^/V^aS2 6Wt, i^-f K 

•^xeicae»*v<5 J:5^y3^ K-^;;^^ 3 s^^VN^t^ffi 

[0 i.oorcr.-c. Hicri. y-h®ffifejc^aisn 

fc*ir*/w«8IK2 6d5^Stv. -to^i-^yv* 
SK2 6 t~«c^feo^y- hy<:^9^ 3 JiOSiN 

[0 1 0 1 1 ixt^;^ M*JM«*fca«L;-C««X 

«0UlcJ:ttrfs -5^— h^|ffi2 2 hy<p^^>(>^2 3 

t>TFTiSK:ei66(j|c:r-r7:<Kfl:*H. K^-^^tf 
T^aso^j^tt^c^fctv. : : 

[01021 (f) *S5W<OSS63IJS{?3(OR5l 
® 2 0 iCoVNXSi^q LfcM 5 IIMi?gw:v Ml ; ^4 ^Jfi 

^. 02 1-H2 7«:, *«W<^»6|lifi«^^-r5 

[0103] ^-f , 02 1 ic^^^ffi^-coxsi-si^g 
*5 8 0 maCOTiK^J^J^^^^o ^ y 2/ ^ 7 -f — fttSfc 
9. «!r«Bxa-C?l^*U:fcTiK[C5>^<^— =^i^^*m\ B 
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2 Iic5^i-J:5tc. «5»»»lcttOa^W2 2 AS: bo 
lo 1 0 41 ^—:^^:^^Sin 4 ti-6P-cvD&«r 

3g«i"6rfclCj:»), J?*«iLrr4 0 0nm<DSiN 

h«feftm2 4^. l|C*«x.rfl 5nIIr-5 0nm<Oa- 
Si35^&/ir64Sf^25^. OitsmXtiX 2 0iuB(OSiN d> 
b35tS^-r*/H*aBI2 6«rJeiJ:i^«f atKi. 9y 

t>oy— h®S2 23fet/lcy— h>'<;^^-<i^2 3S:-^^ 

h«ffi2 2 1 h/<;^ 2 3 o«l»lc}Bo-r 
O. 5.Mm— 1. 0 /x InSfl[^^O<RI^C^i$5S:t>o^7:i■ 
2 2 icmr): 5 /^^^ =^>^;^snfc:7;h V h 

^/V«BMe2 6fc|£iftJa2 5S:«:«rtt3:y^V^U ^1 

10 10 61 3:y^V^^h^U-C:7y^3RS»5 
CtlcJ;*?; B2 3»clRi-J:5»c, v^i?^>K2 7 4ra . 

iO 1 0 71 r.<D-«:-f K3:.y^>'^|Ci3V^rfe.. < 
«S&» 2 6 Sr^-J^- f ^ 4 

. ^«rtf 5 to. y— ^^;^^'f V2 3 U^^oxt-^^^^ 

ftSR2 6 t— »T»*>o:/tSiN H«5ffi#2 6 ATli5%* 
10 10 81 <fc*5, *XejC:*5V>T <> * ISttS 2 5 ^r-^-^ 

^^=^yi-*ri:)ft<; •^•r*/^»»K2 6<D;^?^Sr» 
K3iy^Vi/«:»ttU-C?TV\ -tcoS. ui^x MS 2 7 

i?;^ hK2 7«r»*UT*>b. 02 4lc^J:5lc; ph 



Aijg^-rso 

[0 10 91 «rie«<o K-r^t':^^^. %\'mmhn 

P-CVp^S«r««LTlll&t-5iK ^Oteco^ 
^1:^ b-tv fi&^is 2 5 o«tti$nfca»lcskWteT« 

(0 1 l Ol IfcJC. 02 SlCn^l^ffilC^C^S^TOXm 
J:*). ©*03x.rJ8 OraicO I TO®[t^$0l;itf2 Onm 

2 5 A«:?^fia*t-SXSd>bHoKSrJgfifc-t-5IS*TSr. 

[0 1 1 1 1 ro^tc, y y>7Vw-fir«ic*5it5 u 
[0 1121 ^e>i;i. SJrsax^-c3^*u;fc:wi^;^hK«r 

V^tt: (HCl +FcCla ) hcny^^-^r 

a^«raLffii-sr ^ici 9 . «r©x®-e?^^tfc i tok 
^^>^-=.vy•^i. ov>'r. itexST^^fifeu^ti^s^ 
hSISr^:=^^ h UT; BCl3i:Cl2. ^::^v^^yir - iSy^ 

ri:^^ttJTV>$mffi3>'^^>®«2 5AO^^g85^^:si 

.h/^;^>^ 2 "3 <o«l1i««r»W UTV^fcSttS 

2 5t>^±^cK^*$i^• y— >®ai2 2o±05fi&&ja2 

(0 1131 &.±<ox'?ti:'-%^x.m^mibzt'c. 1 

ffi2 8. |gc< -tOXeRT«^$H^ KU-Y^'a«2 

3 0. @%m«3 i^^t^A^lxJSrfckj^j^^. 9tK:^ s 

2 6. 0 2 7K:^r«fli^/,^^^-c<ox@^sftE«r^o 
[01141 :^r; «rex®-cjgA Lfc u-i^jJt hR^BS^ 

*LT;&*e>. P-cvbSSraWi-6:ii:lcJ:9/±ffi 
lc:^$09;t«3 0 OnoOSiN ;&»6>>Vr5a»«aR3 2Sr 



[0 1 1 51 rixicj;oT. &fi^9mm3 2t±m&om 
«^ <c 9 . mmmm s i ±^miomtK lt. k w 

2 5dS^U$tta. 

{0 1161 C<0«IC. BCla^rCla ^aiy^i^^^Jtf;^ 
»K2 4«rfi3^^i-6. . 

. [0 1 1 7j 02 1-02 7K:•:>V^TU^UfcS6|llfi 

to 1 1 81 (g) 2^»5go|B7|l2telRIcDSL9g 

^OXeiC^»t & T F h »; ^ ;^^l?lKO»fffi0^ s 

3 0—032 He. -tcOspaaS-CfeS. Jfc^S. 02 82511/ 
ia2 9 01^SH:^ 03.0(A) IC^^Z*ZSl;6»&^ft:t^ 

Jg^SJ^^iP® 0RT/»f® 0Tfc 5o 
loi .l 91 0.2'-S9l::43V>r^u>fc|B#^(^«2^WL 

«2 10!>±|C 1 TOSSr8 0iim(0e^SJCjefi£LfcS(r, 
03 0(A) lC^i;5IC. y yi/^I^-f-fittfJIcJlD-t 

x<^7-<>srjiic««ica«y8«ai4i«:?^ja-rs. ^ 

<o»raa»^ 02 8(A) <Di:7lc:>:t6. 

to 1 2 01 ftic, Tiia«:j^fifcuyt&ic. cnsry yj/ 

5?:7-f— fi«»c:j:9x<^^s=.>^UTa3 0(B) Ic^-J- 
i: 5 ^t-y— hflffi2 2 1 h>^<:^7-<>'2 3 €rJ^jSi- 
a. wC04frg-<0^— h®ffi2 2i:y— hy<;<9-f V2 3 

«*lxTir^5i$. ^<^«K«affi4 iu:J:»)aaUTvx 



ffi9®g4 0<D-^^g^ttt/t«iJii:>:coTV^5o 
10 12 11 SiH^$r-<— :;^:<f^tt6P-CV 

DSJCiO. 02 8(B) lC^i-J;5lC. SiN 
y-MatiK2 4i:. a-Si**fe/i:5fil^2 5t. SiN 
*^fejfe$^ir^/i-»aK2 6«:IBJ;i?g^'t-6. -tHfeo 
K»r±SfillJ£Wi:^«lc:-r<5. »cl-. f^-t^^'i^ffilK 
2 6 05±jr3Ki^S<ou'i^;^fK2 7Sra:<&UfcftK:. ». 
4^l60ii:[^«lcUT:^f^;^S«2 lOXffi**^S?^ia 
SrflMtUXUi^;^ hK2 7«rK3feU oV^T. rHS:^ 
&r^i:a3 1 (A) lJ:^J:5*5pffit^6. 
o^lctt. ^5:i::»«l$ivfcy^h«ffi2 2iy-hy< 

10 12 21 C<OS^, ^-hfMi2 2i:y-h/<;^7 
-r >2 30»IS®^lC:^V^X«:. I T Ogli 9 15^6^ 
^fll«i4 li5Sq£i-6ift:«>lc. ^o««lcSI#i'6:7:i- 

h Wi^;^ hR2 7 tt»*»im*lc J: ») ^lcB*$H 

;^ hK2 7«Di&$Bri, hsffi2 2 fcy-hy^y^^-r. 

>'2 3Ott*5lC^tUX03xrXO, 5—1. O^mSftF^ 

lO 1 2 31 BCljiClg <D«B^;jtfj;^XttCF^ irO^ 

(OjS^^^^^v^TR I E&lr J:?)^r-*/^«aHB2 6 
i:iaittH2 5«rm^SEi::S*tt^5'^i^^'**'5t. ^ 
JxfeOIR2 5, 2 6rt. 02 8(C) 1^35^-^- J: p iC, >^;<- 

h KK2 7 ir^Cx^jS'— >'K:j|^j|fe$it. . 

10 12 41 mtC.tH«. haffi2 ZhY\^A> 
7-f V 2 3 JilC-en^PH^^-rsSffig 2 5 tt0 
t 8 Ic^-^J: 9 /i::7:4" f^;^^ 3.3 Sr^fitffl-f 5»3txa 

[0 12 51 ro^lc. gfrSL^tui^;^ hK2 7i&35^c: 

y h3iy^i^^|fe|;iJ:lj^^^/X-^^j^2 6<D;9^^'^^-< 

2 8(0) lc^-*-J:5JcBlll$-«:6* ^01^>r KaL-^^v 
^Oftttl — 2 jimaati-<5o ^(^l^i^X MB7$:g 
fl9lcJ:?i»5feb)t«B<oTO0Ht. B3 1 (B) Ic^-j-J: 

10 12 61 Y^v^i^ir<r>mc\t^ f-^^fv 

^-^tt»H2 4;ft5«W^fi^-CV^5co■efc-5*^ 

r*. SiMK«rP-CVDifeT^-*-5R<D*#$:a§J|c 

^^b^vy ^immk^ v^-^^^wi iwjt-r « 

y u--. h t < 3C<fc * -erS c t d^T # 6 <o -era 
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[0 12 7] tun^ ^ir«*A«aR2 e<r>^^ K-aiy 
«r^:^^^fcU"CR 1 E«feic J: 9fiHfit»2 5 SrllS:*ri^l»c 

^'^^ifeicj:*), ^^-*/i^sas2 6d*e»fiiaiufc^tt 

® 2 5 <0^8a5lc«Sr>r :*-^^SEA ^o«55^|::0 2 9 
(A)i:03 1 ®) l^^^JipZ/n* hfil^2 5 

J:<5Tt8fe«Ao4fr&lcri^ P^^^ h««2 5AO^ 

[0 12 91 r.<o^liS««cJ:5S^«ct)v«®SAJiS 
X. » 1 SllfiWo J: 5 \zi^:^ir^t>'^ \^1t^(0-- 3 m 

rf 8 Onm<D I TOWitf^^ 2 O OiiiDOMoK$r«5lCj^^-r 

lO 1 3 01 <C*5. ar^^'^ K^i^2 5 A$r?^^-f 6X 

1 ^MmtWimz, ')V{/y J: UHoK^ I 

TOKi:>:^.^-rii:^^U. H2 9(B).H3 2(A).lc:^-r 
J:5J-. ^«>:UgKlci:9y-;^fMi2 8. \^u^>m 
ffi29. KWW<:^^-f >'3 0«rJl^j4t-^i: t1>K:, 
-to I T OJSlci: 5 S^SSi 3 1 «r»fiW«. 
[0 13 11 -toy— >^««2 8i: KW>^a2 9tt 

^K$tu *fcKV'-r:^^<;^7Vi^3 0«:. r-h/^;^ 

i^2 sicasE-rsij&i^icEBsns* iioaic. Mo 

^2 505*>V-^mffi2 8. Ku-<>'mS2 9^dv 

3 2 (A) icw^i-J: 5 Icy-;*f8ffi2 8 Kw-< v««i2 
9 i:iO^A5B5ih$H. 36>o, KV'-f i^3 O . 

[oi3 2l0:ic, P-cvD&«:affli-*;ifcjcj: 



9. ^SlC^dM^rf 3 0 OhmOSiNli^bT^C^S^^S 
K3 2SrJI?fiKi-^, wOftlc. ui^:^ ^:/D-fep^$ralB 

[0 13 31 rttiriKV^T. tOl^i^X hKS:R8c*-fr-f 
tc, t<0«^llo^$r^<^-:^:^:J^UX®iR«ffi3 ISrfll 

:^yf^Vi5^&lcJ:5o tco«J::, UTWi^J^ 

hK^f^^-r^o rniwi:*). @2 9(C) . 03 2(B) 

lc^J:5*«5SoTFT^ hi) i^;^ds^i-6. CO 
02 9 (C) Ic^-TA^Jc^-t'-^V^QO 
T«S«ffi4 0>c5fc*j«Ji-i®*atti3 1 j&s^i'A^v^QO 

lft&JS2 4i^^-\'/^^^^Q<0«a(*:Kfc4$. rnicj: 
9. ®*tiffi3 1 ty— h^<J^^W^:^2 3i5^^/<i^^f 

(0 13 41 ^--h^^y^i^t Ku-fX/<;3^7 
^>'cofig^«5<o^fiKX^K:ov>T®3 3lrS-^vxTlftW 

903 0 00 ic^r^^^<v^oTa!imffi4p«r?g*i- 

^BS5ir, f^^*Cx 03 3(A) Jc^^J:5lc, to I TO 
m^^— hy<:^i&im4 2 LT;<f^-^Sfi2 i<o^ia 
i^f&A\^X$i<^ Ky<;?^7>r>'2 3trJ^« 

i-^»lc. to^— h^^;^7-f :^2 3S:y-h/^;;^«S^ 
«K4 2<D-g5lcS*feUXa//*ttlS*"C3S«**<5. 
(p 1 3 sTt UX. t:oaicerS^ix6^-Hfe^ 
2 4 t«»fi®JK3 2:/srttSry- hy<^ii&^U4 30± 

LTPte-r-So 5?e>ir. y-K>^;^«SS^a3 4$:Stti* 
M^^s 1 o:>Jblvfe<Sigl^«afil3 2 ^ 

4:^^ UT>5^— Fv^xdg^ 3 4 <0±\Lh^Mtmk 

ICJ: 903 3(B) iZ.^'fMnmA 4 «r3gdW-6*- 
[0 13 61 g»»SK3 2Wtt7ytek3»K3^^ 

'jft^. ci^lcJ:.0^-^J(6»lS2 3H:3l5^^y^^Ktev^ 
:ittm\z^^it. trx. h>^;^ia^S54 3<d± 

M^ftSI 2 4 (D^^n. ®^mS 3 1 0±(DUoli 

(Q13 7l-:*r. FW^'-'<;^«TFtt4 5li, 03 3 
(c) J: 5 ic. ®lBim;a 3 1 «:JB«-r«Rlcy- h 
|fe»JK2 4 0JiJCJ^^-f 6 I TOKSr^^LT, 
ms lSrjefiW-^8Rlcf^«rlcf^9>&tf. tUT. SSRS 
«i3 lo±<oUoB^ft»^SEB3 2^H^1-;&ISK:. @ 
^IC, Kw-f w<;^«!^4 50±OMoiefc««»SR 
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3 2$r3^^6!}(c|S^g&U B3 3(P) Iz^-tX^ta^AQ^ 

(0 1 3 81 ^oT. ^^mm^Jiflti. ^—hy<^t& 
^U4 2 t KW'^>/<:^Wa4 5 «r»^6fc«>fl!>» 

(h) :*^mm<omBms^m<o^m 

[0 13 91 ±EUfcHlc*5VNTfllv\fcfE-§'i:^E#r4 

^ V<D«fi»r»^ UT I TOav^JRco^«jg<OJK«r 

[0 14 01 ^i". H3 4(A) k:^J:5lc, if7:^a 
«r*^ 8 OwD<o@$lclBlc*fiai-^o OV^*C. h 

(C»*>tt^VM:rBl4 SSrSBitfeU i^AfSHTV^^-t^ 

fi^5^^-t-5;*c^jcJ:t)i>^?^^>'^U ^<oT<o 1 TO 
M4 7 «rifiK&t^*fift»-»^^5^i:-r6;K®aElw J: *) 

S3 4(B),®3 6(A) xzT^-r^^oxz. 

[0 14 11 ^UT. Ut?j^.hM4 9«riWaUfcftJC. 
SiN J:?)<fc5y-hJft&K2 4\ a-Sid»e><t5«<4S2 
5« 2lt^iN J:)7«^^Y-^A^aK2 6%ffi(cai@r 

^-ir*/v^fllK2 6±i0^lcaKi^<o 
hUi^;^ hK2 7«:1^bfc«lC, y- hag2.2 
h>^^>^7-< >^2 3«r"Ty^^R:LT. W&Z l<oS 
®36^€)«^ia«rJ»ttLT7;<- hWS^;* MS2 7 fr»3tei- 

[0 14 21 wOJ:5Jfcfir*»ci:iv«. y-h®«2 2 
^y-^^;^^>fV23 0*lWlC»oT«^l^a<DlHl ?) ii 
^;&J^feU ^0««lC^UXM;tWro. 5Min-l. 
0 II xneffirt^R!Hc-fi^fcffeS5S^t>o7:l- h wi^;^ hK2 

7 av^r. HR2 

7o_b*^i;:, 03 6(A) lc^-rJ:5*:7d-h-v^^3 3 
10 14 31 roSj^rS. U?^>^hfi[2 7€:r-f.7>K 

fl:i-xy-h«ai2 2jnc<o;9^«peEi-6J:5iw{a36-r$ 



v\ 7;*-Kui;:*Ml2 7 0S««rS5i:. H3 4(C) 
Ic^'ri:5'5^»fffifcj5i0. Slll2feWcoa^ttt:ttLT 
h®ffi2 2 0&SPt Ui^;^ hR2 7 cOgtgRcOfSail*^ 

(0 14 41 o-5v^T. v^V^:<f:;^ ^ UTBCla^Cl 
2 «Sv^riCF^ i:0a(OS^:<f;^Srffiffli-6R 

hS«2 2 J: 0 «>IS*5»v>?^<D/<^— ^/(c-rs. » 
Ic, G93 5(A) IC3H"J:5IC, bJB2 7^«Lfc 

[0 14 51 wOoiy^v-^o^K^ic, SiN 
Mfi&M2 4;^am^F^^TV^^o•T?fc5*5,-y— Mfea 
K2 4«rfi!^-f5Bo^fe<t*S9»CS*li-6r 

^:<oft«:«tt»i|ltt«g-ceE«c56-<fc. »Sy«cj: 

9 u-i^-x KK2 7S:K*-r<5^. 03 6(B) fc^J:5 
/J:*ffi^>:fc0, y— fffiffi6p<oJi:frlc:fev^T«tt®2 

[0 14 619:12:. ^^4^/i^aK2 6^-5':^^K;«V^ 
T^SHtS 2 5<0»SBlr«?«r K-:/U; 0 3 5 (B) Kl^-T 

1. »2iaft«-cit-<fc<o-c«ai-6. wc; ariji% 

[0 14 71 wO^lZL, J^^x^y^j; :^^ifeSrjS^-r<5r 
J¥$0!l^rX8Onm<O.I.TOR5 3.tS$09^. 
rt2 0 OniaOCriaS 4 SrWSlCjgrtrS. **5. «3||lfi 

vVftlc. H3 5(C) lc^^1B*-coxa«rttWr 

10 14 81 -tux. i^i^^ FT^pt-fe-^^^a^-rscii: 

J: o xcrK 5 4 — n^'^r^tr p . 
to 1 4 91 ftfc, »msCJcJ:«yy-i^3&J»*-*-6*5 

■VXb«:HCl fcHNO 3 uoa-fr*. jfeV^WtHCl tFeCl, O 



-17- 



0. 1 TOISiS3i:y<^-=^>^Vit»\C^ ei£V>T. BC 

[0 1 50] 2i±(03:m^m^:it\zx*)s aartc^ 
r^^Jd. lTOK5 3i:CrK5 4;6»e>^6— SK-ea 
A^tbi^y— ;<9ffi5 5 KWvmSS 6 2: KWV' 
/<;^7-Y:x5 7*5?^fi&$tt, 1 TOKd>6>)t6Si 

loi5il»cic. W'i^;^hK^B^*UTd>fe. p-c 

9<D±LTr±CrK5 4i5Slti*ix. *fc. ^>'<;^»7■ 
^f5 5 2 <o±-criy- h tmm 2 4 

[0 1 5 2J fcC^-C. h>'<;^«S^F-a55 2 0Ji(D-y 

"Cv CF^ t025^§tr&^:tf;^«:«V^5>^7X•v • 3.:^^ 
i^^^^lci:?). y-h^<;^fig^fiP5 20!>±<oSiN 
6y-fJ^litJK2 4€rBt*-r«. $e>ic, KlS^^m 
a RtfOaldg^HUraa 5(D>,a3 8i::^J: 5 lcM5» 

[0 1 5 31 r<o^^. s?^)^r TOJK^^^^s-y-K 
y<:^t&^ 5 2 . 5 8. K u-f 5 

(0 1 5 41 £l±Jw^DTFT^hy^>^«^^6yt 
a?><^l^i?;^h^;^^Wt, » lll2te« t 3 . 4tt-C 
J£D^C2:lc<ca« Ud*t>. f^<:^ig^ffl5 2 t> I 

<C5o -^-h-^^7^>'5lt>ITO/CrlCj:?l 
[0 15 51 w<0||j»«-CHt, SaKSSttftlDU 



[0 15 61 -e<0®ffi=i^^^ h!i«tofi5«*J*5^-c/j: . 

hfl«SrJ^fifcUTl5iv\ ®3 9-^04 1 
wc. *»W<o®9||jfe^^^-rTFT'^hy^;^os» 
Sr^i-WffiH. Ba4 2XT/H4 3l4, *»9g<D»9||JB 

^n^><osic*5V>-c. »lSIB0J^:^^-»^i■^i^-5g« 

[0 15 71 ^-f, 03 9(A) \Z^Xo\Z. WmMk 
W J: ») <t SSR 2 1 OJilcy— Ftttffi 2 2 fe^^Lfcft 
Jw, |^4 0 0nin<O SiNA^tj/jrS-y— hlfegk® 

2 4^^ OnmOa-Sid\e>/i:&A1^2 5 2:« 

1 2 PnmO SiNJ:9<jr5^^^/uf^SK2 eSrMUcaya 

/T^^ -t.<o^JK:^ttMi^09fci^c-e$)6* 
(^^Rftic, sjfi^ow^ ^ — i; 5> h 7 0 
^ra^teU Ot^•C. hVj^^ 7 l^ffiV^r>f^— 
b 7 0 Sr»3tU CH^r^tfetX. ^ 
hli;tii2 2 i:-t<OM<®<^®ia<C^«Ja«ra5?^«>x<^ 
— i^«r^*i-$. r<D^^^— ixtt, H3 9(B),H4 2 
(A) lc^J:5lc. <P^ft< t%>y--VWmZ2tV'-:K 

[o 1 5 8i;'tU"C. •t«:>'f^— i^y>^<— 
7 OSr'^;^^lrur. ®af7yi!icJ:*}f-Y*/i/«ajR 

0 2W»S^Xf;^lc:J:!>®ttJa2 5^ii5r'^>^i-5. r 
ni::i?). H3 9(c) ^^*/v«g®2- 

i^;^ h70!:^Clc*J5o 

(0 15 91 ^-Y^/i^ilKa 6i:JSHiJi2 5CD 

^y-^^^i/tt. a»UXCDESS@jcJ:oTt>J;v\ u 
36»U :/9X-^^fflv^SRi I Eifet«ffii-*t«rwt^>^h 

3&i«3fe-*-5<^X. filtte2 5<Oft-,^>^|cttR I Ea£ 
t4TaS-C*)6o S«2 l<OTffl!l**e>JR^« 

SrBMt U-C>f p< - y x<-1^y^ Ui?;!^ h 7 0 ^If UW5fc 

•r<So w<o^. hmfiS2 2A$s3t<o^<DN^;j^^^ 
ta^. p« y ui;;^ 7 o ^Sfttufc^ic 
ri. 04O(A).H4 2(B) lc^J:5lc. >f^-yy/< 
-l^/i'^i:^;^h7 0tt. y-ht8«2 2fci5er^i:«fl> 

[0 16 01 ov^T. 04 0(B) -f>- 
5^y ^yi/us^;^ h 7 0 A^feSWUfc^-t^A^aH 
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2 6Srew:7y^ici9 3iy^v:/ur. hm«i2 

2 (Dmis&(om^ 2 5 «r«m-r^* . woa^, m6 

akre.2.4<0»J»«: SiN"Cfo*<0-C. a«7y»|ci:>>3i 

[0 16 1] ^Jfcic, h7 04^ 

VD$i®<DKJ6^C30+|CS«2 l^LC;^. 300 
*C£XT. »^U<ri200--250 t^oStRttaicKje 

;tf ;^ ^ Id Lt 5 %»T<02J^^ y A vSrSlS^C 
IC^AU ;«f;^BE;^«rO. l'-2Torr<0fffltoS 

[0 16 2] :i<0*f+-C7^7X-^«r»^*-fr-5 t\ 
*A^aJK2 6 36*fel8tii LfcSttS 2 S C[)^{B3aicri, 
0 4 0(0 ic^i:5ic, y >d5:r^x^K— trv^s 

=»>^^^ h«l«2 5 Bi^mA^H^. 

«2 5B^o:T^tt4feJ(O^Att. :^9X-^K-lr>';5^»Cla 

[0 16 31 JI2g^«l^b-r*CS«2 1 «rai SIC 

J:>) ITO®7 2. (Cr) K7 3«:^il^H8 0 

niik 2 0 Onin<OJ5C$lCJ^^-r<5o lKv^T> 04 1(A) IC 
^J:9lc:. y y^^77-<-ft^|cJ:») iTOiK? 2. 
^oAK? s^r-'^^— =^i^^UT. tn^o^^Tv ®4 

3 (A) IC^J: 5 icy- K 2 2 y- 

lca#$^«>o Sf^T. I TOiK? 2i:^nAK7 3(0 
[0 1 6 4J -tttbOI TOK7 2 2lt/^pAfi|7 30 

Ki^Hr>'ffl«lcgKofc<><^?«:K^^:^a«i7 4 t 
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